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AEROLOGICAL OBSERVATIONS

[Aerological Division, D. M. L1TTLE in charge]
By EarL C. THOM

The weather during May was warmer than normal over
the western half of the United States and also over the
extreme northeastern section. The largest departures
from normal, about 8° F., occurred in the area of north-
western Utah, extreme southern Idaho and northeastern
Nevada. Cooler weather than usual for the month was
experienced over the remainder of the country, with the
temperature in Indiana and extreme eastern Illinois 4°
below normal.

The direction of the resultant winds during May was
considerably north of normal (clockwise turning) over the
eastern half of the country, and south of normal over the
western section at the 1,500-meter level. At the 3,000-
meter level the tendency for resultant winds to be more
northerly than normal extended over all of the country
except along the north Pacific coast and in the extreme
south Florida area. At the 5,000-meter level the direction
of the resultant wind was north of the 5 a. m. normal over
the central part of the United States and was south of this
normal in the western part of the United States and along
the Atlantic coast. At the 1,500- and 3,000-meter levels
the resultant velocities were somewhat above normal in
the extreme northwestern and in the southeastern parts
of the country. At the 5,000-meter level, higher than
normal resultant velocities prevailed generally, especially
over the central portion of the country where plus de-
partures of between 5.5 and 6.1 meters per second obtained.

Winds at lower levels were in general more northerly.

than normal in the areas having below normal tempera-
tures. This tendency has continued since the beginning
of last winter.

The change in resultant wind direction from 5 a. m.
to 5 p. m. during May at the 1,500-meter level was counter-
clockwise over a considerable portion of the United States.
The opposite shift was, however, shown at this level over
the plateau eastward from Medford, over the West
Central and North Central States, along the eastern coast
of the Gulf of Mexico, and at New York. At the 3,000-
meter level, less of the area showed the counterclockwise
shift of resultant winds between 5 a. m. and 5 p. m.
At this level the shift to the northward occurred in the
extreme southwest, in Colorado, in most of the extreme
southeast and at Sault Ste. Marie. No well-defined
tendency was shown in the change in resultant velocity
between 5 a. m. and 5 p. m. at the 1,500-meter level in
May. At the 3,000-meter level the 5 p. m. resultant
velocity was somewhat higher than the corresponding 5
a. m. velocity over the eastern part of the United States
and over the Pacific coast region, and somewhat lower over
the plateau and portions of the Plains States.

Mean barometric pressure at the 5,000-foot level (chart
VIII) was lowest over Sault Ste. Marie (840.6 mb.)
during the month of May and was highest over Pensacola,
Fla., (851.6 mb.). The mean pressure gradient at this
level over the plains and mountains of the west was small,
there being but slightly over 2 mb. difference between any
two points in the area west of 100° west longitude. At
somewhat higher levels (table 1) the highest pressure
occured over Miami and the lowest over the eastern Great
Lakes. At the 1,500-meter level and higher, the mean
pressures were higher during May over all parts of the
United States than during April. The greatest increase
in mean pressure from April to May was over the northern
half of the United States, there being an average increase

of 8 millibars at the 10,000-meter level, with the largest
single increase of 11 millibars occurring over Sault Ste.
Marie, at that level. The smallest increase in pressure at
upper levels occurred over the extreme southeastern part
of the country.

The steepest mean pressure gradient over the United
States in May occurred at the 7,000-meter level. At this
level the pressure over Miami was 430 mb., and over
Sault Ste. Marie was 410 mb.

May was warmer than April at all levels below 12,000
meters, except slightly colder at the 11,000-meter level at
Pensacola and at Buffalo. It was colder in May than in
April at the 12,000- and 13,000-meter levels over most
of the country, the warmer than April tendency still
holding over considerable of the southwest and the
extreme west central regions and over an area in the east
and north central part of the country. At 14,000 meters
the temperatures in May were lower than in April except
over the western Great Lake region and over southern
Florida. At the 15,000-, 16,000- and 17,000-meter levels
the May temperatures became successively higher than
in April except in the Northwestern and West Central
States and over the New England area, while at 18,000
meters the same or higher temperatures were everywhere
noted except at El Paso and over New England.

At levels below 10,000-meters the temperatures in May
were lower than during May of the previous year except
in the Northwest and along the Pacific coast. At the
10,000- and 11,000-meter levels the temperatures were
colder than in May 1939 over the entire country. At the
next five higher levels the eastern half of the country
shows an increase in temperature over the previous May.
At Atlanta, Ga., for example, the change was —0.8°,
—0.4° +41.0° +42.9° and +4.0° for these five levels,
respectively.

The altitude of the surface of mean freezing temperature
for the month increased to the southward across the
castern part of the United States, the altitude of this sur-
face was 2,200 meters at Sault Ste. Marie, 2,700 meters
at Chicago, 3,400 meters at Nashville, 4,000 meters at
Pensacola, and 4,400 meters at Miami. There was also
an upward slope of this surface to the southwestward, the
altitude being 2,600 meters at Minneapolis, 3,800 meters
at Denver and 4,300 meters at Phoenix. The altitude of
the mean freezing surface is much higher over the Plateau,
Rocky Mountains, and west coast than it is at correspond-
ing latitudes over the eastern half of the country. The
elevation of this surface was 2,900 meters at Spokane,
3,600 meters at Boise, 4,000 meters at Ely, and 4,300
meters at Phoenix. The altitude of the mean freezing
temperature at Ely was 4,000 meters, while at Lakehurst
at about the same degree of latitude the altitude was
3,000 meters.

The minimum temperatures for the United States
(table 1) were observed at the 12,000-meter level over
Bismarck, N. Dak., Minneapolis, Minn., and Sault Ste.
Marie, Mich. The minimum temperature occurred at
the 13,000-meter level over the Northwestern States,
over the west central area extending as far southward as
Oklahoma City, over the southern Great Lake region,
and over the New England States. The minimum oc-
curred at 17,000 meters over the Southeastern States and
along the southern border except at San Diego, where the
level of minimum temperature was at 14,000 meters. The
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lowest minimum temperature recorded over the United
States in May was —68.6° at the 17,000-meter level over
Miami, while the highest minimum was —55.4° over
Minneapolis at the 12,000-meter level. Two Alaska
stations, Fairbanks and Juneau, are also included in table
1. At these stations the minimum temperature occurred
at the 10,000-meter level, with the higher minimum, —52.2°,
recorded at Fairbanks.

Tropopause data for May showing the mean altitudes
and temperatures of the tropopause at various stations
are shown in table 4 and on chart XIIL.

Table 3 shows the maximum free-air wind velocities and
their direction for various sections of the United States
during May, as determined by pilot balloon observations.
The extreme maximum for the month was 62 meters per
second (149 miles per hour) reported on May 3 from the
WSW, over Winnemucca at a height of 8,620 meters
(nearly 5% miles) above sea level.
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May 1940
MEAN MONTHLY ISENTROPIC CHART !

On the mean isentropic chart (=310°) for May 1940
there appear two marked moist tongues. The one over
the Southwestern States is part of a large anticyclonic
eddy the dry tongue of which is found over the East Gulf
States. The other seasonal moist tongue is evident at
the southern tip of Florida.

The steep slope of the isentropic surface in the South-
west together with the inflow of moisture caused above
normal precipitation over several portions of the South-
western States. But the widespread above-normal pre-
cipitation in the lake region and in the northeastern sec-
tion of the country probably resulted from motion in a
lower isentropic surface, since the 310° surface is rather
high in this area (about 550 millibars).

1 Prepared by Division of Education and Research.

TaBLE 1.—Mean free-air barometric pressure (P.) in millibars, temperature (T.) in degrees Centigrade, and relative humidities (RB. H.) in

percent, obtained by airplanes and radiosondes during May 1940

Stations and elevations in meters above sea level

Albuguerque, N. Mex. Atlanta, Ga. Billings, Mont. Bismarck, N. Dak. Boise, Idaho Buffalo, N. Y. Charleston, 8. C.
(1,620 m.) (300 m.) (1,089 m.) (505 m.) (864 m.) (220 m.) (14 m.)
Altitude
{meters)
m.s. 1. Num- Num- Num- Num- Num- Num- Numn-
ber of R bell; of]| R be{)of R bell; of R be; of R belx; of R be}r; of| R
ob- .| ob- .| ob- .| ob- .| oh- .| ob- .| ob- .
ser- P. T. H. | ser- P} T. H. | ser- P T H. | ser- P. T. H. | ser- P. T. H.| ser- PAT H. | ser- P. T. H.
va- va- va- va- va- va- va-
tions tions tions tions stions tions tions
31} 980} 16.5f 68 30| 892| 13.4] 54 31| 956 9.6; 73 311 915 13.9' 65 28] 987 9.4] 86 31|1,013] 16.4| 86
31y 9570 17.7[ 61l __ - |---o-- JERUER (VRN (RPUPHPIE PR [ [, R P o 28] 955 10.8] 73 31 958| 18.1( 67
31| 903] 15.3| 56{______ |- _—o|--e_-- R 31f 901 11.9| 58 31} 900| 17.0{ 47 28| 899| 8.9 6% 311 903] 15.4] 61
31| 851} 12.4) b7 30| 848| 13.0; 49 31 849 9.1/ 56 31| 848 16.0; 38 28 846| 6.0 69 31| 851 12.5{ 59
16.6 B 31 801 9.3 89 30| 800| 10.0] 48 31| 798| 5.8 58 31| 800| 12.3 38 28/ 796 3.1 71 311 801 9.8| 59
2,500. 31| 755 13.5| 36 31y 754 6.3 60 30| 752 6.5 &0 31| 751 2.7 57 31| 753 8.4| 39 271 748 0.2 70 31 754 6.9 57
3,000 31 711 9.9 38 311 709 3.5 55 30| 708/ 2.6 53 31| 706 0.0 52 31| 709 4.7| 39 27| 702 —2.4| 69 31 709 4.2) 58
4,000. 30| 629 2.0 43 31| 626) —2.3| 48 29| 625{ —4.8| 59 31] 622 —6.2| 48 31{ 6261 —2.9| 42 26| 618| —7.9| 63 31| 627 —1.7| 53
5,000. 30| 555| —5.9| 48 31| 651 —8.3] 44 20| b50|—11.8| &7 31| 547|—12.1] 44 31} 5511—10.2 43 26| 544|—13.7| 56 31| 552| —7.5| 47
6,000. 30| 488|~—12.9| 48 31| 484|—14.8| 40 28| 482|—18.1] bH4 31] 479(—19.1] 40 31} 483{—17.0| 4 26| 476|—20.3| 52 30| 485|—13.9 43
7,000 30| 427|—19.6| 45 30| 423|—22.0 37 28] 420{—25.2| 52 31| 418/—26.8] 39 311 422(—23.9| 43 26| 415|—27.8( 60 30[ 424|—21.0{ 40
8,000. 20| 373|—27.3| 42 30{ 369|—29.8| 36 28| 365/—32.8] 51 29| 362|—34.6 40 31| 868 —31.7 43 26| 360|—35.4| 49 29| 370(—28.8| 38
9,000 29| 323(—35.5| 41 30| 320|—37.3| 386 27| 316|—40.8|____ 29 314|—42.4|____ 31f 318|—39.6] 43 26| 311)—42.8|.._. 20| 320|—36.8| 36
10,000 _._______ 29| 280|—43.8|__.. 30| 276{—44.9)____ 27| 272|—48.8|_._. 27| 2701—49.9|.__. 31 274|-47.5|____ 26| 268)—50.0] ... 20| 277(—44.4|..__
11,000 ________ 8| 241|~51.6[..__ 201 237(—51.9{____ 27| 233{~55.7)..__ 25| 231{—86.7|____ 31| 235|—54.9|___. 26| 230[{—55.7|_-._ 29| 238(—51.4|_ ..
12,000__._______ 28! 205/—58.6(___ 20 203|—b57.5_.__ 271 199]—60.5|____ 22| 197|—-58.7|____ 31 201)—589.9|____ 26) 196|—59.1|____ 29| 204{—57.5|__..
13,000 ______. 28] 175|—62.7|____ 28] 173|—61.2|____ 27{ 170{—61.2;___. 22] 168[--57.9i____ 301 171§—61.5|____ 25| 167)—89.5|____ 20| 174j—-61.4; ___
14,000 _._______ 27| 149!—63.0(_.__ 28| 147|—61.7|____ 26; 144(~—59.1)____ 21| 143|—56.2}____ 291 146{—60.3|___. 22| 142(—57.7(---- 28} 148/ —61.7|____
15,000____.____. 27 A ", 3 25 123(—58.7|____ 18] 122(-55.9(____ 28] 124[—58.81._ .. 221 1211—57.3|____ 28] 126(—61.8|____
16,000 . _______ 27 25| 105|—58. 5{__._ 14| 104|—56.4}__._ 27| 106|—58.41____ 21| 104|—57.6[.-.. 27| 107|—62.3|____
17,000 __.____ 27 25| &9|—58.0]_.__ 9 B9(—56.3|.._ 25|  90|--57.6|____ 20| &8|—hR8.1|.... 24| 91|—A2.9)___.
18,000 .________ 27 19|  76(-57.1)__._ 9 76(~56.2|___. 22 775700 __ 12  75(—57.9]..__ 221 77|—62.0|___.
19,000 ... __.. 22 14| 65|—56.5{____ b 65|—56.6(.___ 11 66| —56. 3} ____ 8 64(-57.1|__._ 12|  656{—60.0|__._
,000. ... b L 1 Etise I 1] DU RO WSRO (SPRPRpRunY SEpy I ' I ] R ¢ M) RN DUPIUVIPIOH) PUVSPIVEPRS PRPRPRSPRY PP PSSRP PRSI pRuuu i B R s T TSt Ry Npipusen R
21,000 R ¢ | St il A 1 U ORI NPV PUPUPIIO PRI NV PO NSSUIpI, i PoSviiuy PR SRR PRI SOV PSRt RSP PRIy PUNPRSon R PRI PRI FRpRS SUE J R

Stations and elevations in meters above sea level

Denver, Colo. El Paso, Texas Ely, Nevada Fairbanks, Alaska Joliet, Ill. Juneau, Alaska Lakehurst, N. J.1
(1616 m.) 1193 m. (1908 m.) (153 m.) (1783 m.) (49 m.) (39 m.)
Altitude
(meters) Num- Num- Num- Num- Num- Num- Num-
M.S. L. bell; of]| R be-tl; of R belx; of R bell; of R bell; of| R belx; of R betx; of R
ob- .| ob- ob- .| ob- .| ob- ob- .| ob- .
ser- | B T. || ser- P T. |5 ser- P T E | ser- | B} T |H|ser- | T T g ser- | Bo | To | H.| ger- B.| T. H.
va- va- va- va- va- va- va-
tions tions tions tions ;tions tions tions
________ 70 31) 881f 21.0| 32 311 808( 10.0| 45 311 091 12.8 44 20] 991 9.6/ 84 311,010 9.2{ 73 31} 1008 11.6| 83
...... JRVSUUEY UVRRRRUEY DUOUVRANY (FUPIOIPRVEN DRSSV PISUPRPUSYR PRUupiosy SR PR 31} 951 10.5{ 45 29| 954| 111} 72 31 958| 6.6f 7 31| 954] 12.6] 64
[V DUV DRI S JRE DR PR - 31] 895 6.6] 47 26| 898 8.9| T 30| 899 3.0] 78 31} 809] 11.3] &9
_______________________ R 31| 850| 2L.5 3y____ . f._.__|-__. . 31 842 2.4/ 50 29| 845 6.4 71 30| 845] —0.5] 7 31| 846/ 8.0 61
______ 31| 802 12.2] 61 31| 802 18.1} 31 31} 800| 12.2) 42 31| 791 —1.8| 55 29| 795 3.7 71 29| 793] —3.9| 80 31| 796 6.7 63
______ 31| 755 9.1} 59 31| 756| 14.3| 32 311 754 11.6} 37 31{ 742 —5.6| 60 28 747 1.0] 72 27| 744] ~7.0| 78 31| 748 2.8 62
______ 31 710] 5.7 60 31 712] 10.1] 33| 31 710] 7.9] 37 31 696) —9.1| 61 28| 702 —1.6| 69 271 697]—10.0| 76 31| 703 0.3 58
______ 31 628/ —1.0] €1 29| 630] 1.8/ 38 31| 628] —0.1] 40 31| 610—16.0/ 58 28 618 —6.6| 62 7| 612|—-16.2| 70 31 620j —5.4| 54
______ 31| 553| —7.9} 59 29 556 —6.0f 43 30| 553 —7.8| 44 31| 534|—23.0/ 55 28 2. 261 535[—22.9| 66 30{ 545/—11.6 53
______ 30| 485|—14.4{ 54 29| 480/—13.0| 44 30| 486|—-14.4) 41 31| 465(—30.1| 55 28, 26| 406(—29.9) 63 30| 477]—18.0] 51
___________ 30| 425/—21.3! 51 28| 428|—19.9| 40 29| 425|—2L.9| 40 291 403|—37.8| 53 28 a5 403|—37.5] 63, 30| 417|-25.7| 54
8,000 _______._. 30 370)—28.7, 48 28 374|—27.7| 38 28| 370|—-29.8| 39 28] 348[—44.6|.___ 23 25 348|—44.3| ... 30[ 363]—33.2| 54
,000________._. 29| 321{—36.8] 48 28 324]—-35.5 37 26| 321)—38.1] 38 27| 299{—50.7)..__ 26 23] 299|—50.4._.. 29| 314{—40.6|.__.
10,000 ___..__.. 29 78| —44. 01 __ 28 280|—43.0|--.. 26| 277|—46.4|____ 271 256|—52.2|..._ 25 23| 256|—53.5|.- ... 29| 271|—-47.7|.___
1,000 _________ 27| 238(—52.8|._.. 28| 241{--50.5|..__ 26| 238|—54.3| ... 271 220{—5L0|_.__ 25 21| 220(—52.1).... 27| 232]—53.6]_.._
12,000 .. _oo__. 27| 204(—59.5|.... 28| 208)—b67.1|____ 26| 203(—60.5|_.__ 27| 188/—-48.0|_ __. 23 20| 188|—50.1|.___ 27) 198(—57.5).___
13,000 _______ 26| 173|—63.4)____ 28| 176(—62.4|____ 24| 173(—62.9|_.__ 27 162{—46.9{_.__ 204 18| 161(—49.0(._.. 27| 170(—59.0{_.__
14,000 ________. 22| 147|—62.6{.._. 26| 150{—63.6|___. 24| 147|—62.0|____ 26 139{-46.8|_.__ 17 18| 138/—48.9|..._ 27| 146|—58.9|..__
15000 .. _______ 2 125;—61.2(__ .. 26| 127/—63.6|____ 22| 125(—60.9|__.. 26| 120{—46.9).__. 16 17| 118(—48.9(.___ 25| 124]—58.4|____
16,000___.______ 21| 107|—60.9|_._. 24| 108—64.8|.___ 107|—60. 7| - 22| 103{—47.0{.___ 13| 104|—55.5(_.__ 15 102{—49.0[.___ 21} 106{—58.2|_.__
17,000___.._____ 21 91|—58.9|____ 19 92/ —65.6|.___ 18| 91(—60.5|____ 17) 88{—47.0j.___ 12| 89|—55.3(___. 11} 87|—49.1.___ 20; 90[—58.0)____
18,000 _________ 181 78(—59. 1) __. 9l  78(—65.6 13 TU-59.3(____ 100 768|—47.0j._.. 100 76l—54.7(___. 8 75|—49.2(___. 16 77|—57.6(.___
19,000 ___._____ 14} 66(—58.2___. 66! —58. 5(_.__ 5 65—46.7[____ 7| 65/—54.2(____ 7] 64/—49.2|_.._ 12)  66|—56.9| ...
_________________ [ JSUSVRRYR SRRV PRSI PRSP PRSpRpe (RSRIN p 6l B5l—53.6l_ oot f i 8l 56l—56.11___.

A camme o=

See footnotes at end of table.
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TaBLE 1.—Mean free-air barometric pressure (P.) in millibars, temperature (T.) in degrees Centigrade, and relative humidities (R. H.) in
percent, obtained by airplanes and radiosondes during May 1940—Continued

Stations and elevations in meters above sea level

Medford, Oreg. Miami, Fla. Minneapolis, Minn. Nashville, Tenn, Norfolk, Va.l 2 Oakland, Calif. Oklahoma City, Okla.
(401 m.) {(4m.) m.) (180 m.) (10 m.) (2m.) (391 m.)
Altitude
(meters)
M. 8. L. Num- Num- Num- Num- Num- Num- Num-
be{) of R bellg of R be{, of R bell; of R be{) of R b(‘ll; of R be!t) of R
ob- .| ob- .| ob- .| ob- .| ob- .| ob- .| ob- .
ser- p.| T H.| ser- P T H. | ser- P.| T H. | ser- P T H. | ser- B.| T H. | ser- P.| T H. | ser- P T H.
va- va- va- va- va- va- va-
tions tions tions tions tions tions tions
Surface 31| 968 15.3] 59 31(L, 015 20.1] 84 311 981f 11.2) 7l 30| 993| 14.7| 77 24(1,016| 16.1| 75 31{1,015] 13.5| 81 31| 969 17.5 71
500. 31 956 15.7{ 56 31] 959 20.1} 75 31| 954] 10.8| 67 30, 956| 16.3| 66 24| 958| 17.0| &6 31} 957 12.2f 81 31{ 956 18.0| 64
1,000. 31| 902 13.8{ 54 31} 005 17.2] 73 31} 899 8.8| 66 30| 901 13.5] 62 24| 604 14.0 50 31f 902 14.7| 54 311 902 17.0| 55
1,500. 31| 850 10.5| 59 31} 853 14.3| 71 31| 846| 6.3| 65 30/ 849 10.1] 63 24 852 10.4| 49 31} 850| 13.5f 45 31 851 14.0| 58
2,000. 31l 7991 7.7| 61 31| 804 12.8| 61 31| 796 3.6 67 30; 800 7.3| €3 241 8021 6.8f 49 31| 801| 10.8| 40 31f 801 11.4| 58
2,500 31 752 6.2{ 55 31 767| 10.6] &5 30| 748 .9 67 301 752 4.7/ 6l 241 7 3.8/ 48 31 754 7.7 36 31 754 8.6 55
3,000. 31 707 2.1 53 81| 713 8.2 4 30| 703| —1.9| 65 30| 707 2.1| 58 24| 709 .7 44 31| 709 4.5f 34 3if 710 5.5 54
4,000. 31| 624 —4.3] 44 30| 631 2.6 37 30{ 619 —6.9| 67, 30| 624| —3.3] 50 24! 626/ —5.7| 40 31} 626| —1.4| 30 31} 627 —.8/ 48
5,000 31| 549|—10.4] 37 30 557 —3.3] 34 30 b544|—12.8] 51 30| 549 —9.7| 47 17! 550(—11.9) 31 31} 552 —7.8| 30 31f 853 —7.6; 42
6,000 31| 481|—17.1] 34 30[ 490 —9.7[ 30 30| 477|—19.4| 48, 30| 482]—16.3| 45| .___| ._._ JEE R, 31| 484|—156.0f 29 31j 485{—14.2] 40
7,000 31| 420|—24.3( 36 30{ 430{ 16.8| 28 30| 416)—26.9 44 30| 421|—23.6 31| 423(—22.6] 29 30{ 425|—21.0{ 40
8,000 30 366/—32.0 36 29| 375—24.1| 27 28| 361|—34.7| 43 30| 367|—31.1 31| 369|—30.4; 29 291 370{—28.5 39
9,000 30| 316{—39.8| 36 201 326|—31.8) 26 251 312|—42.2|___. 30{ 318(—38.7 31| 320(—38.4| 28 28{ 321|—36.7| 39
10,000. 30| 273j—47.2____ 29| 283|—39.6{---. 23| 269]—48.8|___. 30| 274|—45.9 31} 276|—46.41____ 28 .
11,000_ 30| 234|—54.2(____ 29) 244|—47.0{____ 22 231|—53.4(.___ 30/ 236|—52.3 31 237|—53.9|-.__ 25
12,000_ 30{ 200|—59.4| ___ 29/ 209|—564.3|_.__ 20| 197|—55.4{_.__ 301 201|—57.1 31f 202|—60.3|.__- 27
13,000._. 29| 170|—61.8{.___ 29| 178|—569.9|____ 20] 169|—54.4.___ 30| 172|—59.9 31 172|—63.7|.._. 27
14,000_ 27 145|—60.4{.___ 20 152|—62.5(____ 18| 145(—54.1).___ 30| 146|—59.9 30f 146|—62.9|.___ 24
15,000_ 27| 123|—58.7j_._. 29 120|—64.7(____ 16| 124{—53.5{.__. 29| 1251—590.4 291 124|—61.6|____ 24
16,000. 26| 105|—58.0(.___ 28| 109|—66.7(____ 15| 106]—54.3|.___ 28 106{—59.6 28 106|—61.5|..-- 20
17,000 25 90]—57.6 26| 92|—68.6/____ 13| 91j—54.6|.._. 271 901—60.1 28 90|—60.6|.__. 16
18,000_ 21 76]—56. 8 22| 781—6S.4f.__. 10  78{—54.7__._ 221 77|1—59.7 23] 77|—589.5|___. 13
19,000, 13| 65|—55.6 17| 66/—65.9|___. 5|  66|—53.9;..__ 14} 66|—58.5 13| 65(—58.4|____ 8
20,000 7|  56]—b54.4|_ .. 6 B6{—62 2| | o |-oao- e 5| b6{—56.3| . | f-o—- [PV PRV (RIS SIS JEVUPEN) PV FEVEUS FPR R
Stations and elevations in meters above sea level
Omaha,Nebr. Pearl Harbor, T. H.! Pensacola, Fla.t Phoenix, Ariz. St. Louis, Mo. San Antonio, Tex. San Diego, Calif.l
(301 m.) (6 m.) (24 m.) (339 m.) (171 m.) (174 m.) (19 m.)
Altitude
(meters)
M.8.L. Num- Num- Num- Num- Num- Num- Num-
betr) of R bell; of| R belr) of R belr) of R belr) of R be{) of]| R be£ of R
ob- .| ob- . | ob- .| ob- .| ob- .| ob- .| ob- .
ser- P T H. | ser- P T H. | ser- P T H. | ser- P.| T. H. | ser- P T H. | ser- P.| T H. | ser- P T H.
va- va- va- va- va- va- va-
tions tions tions tions tions tions tions
31 979] 14.3| 63 31]1, 015(22. 2| 84 31(1,014} 21.1) 73 31| 970 24.3| 29 31| 993| 14.6| T 31] 994 20.7| 76 3111,011| 16.6| 84
31| 956| 14.6| 58 31| 960|20. 7| 80 31| 960] 19.5] 61 31 @52| 27.3| 24 31| 955 15.0| 64 31 957| 20.7| 71 31| 955 14.8| 79
31| 901 12.5 56 31| 906]17.6 81 31| 905{ 17.0] 52 31| 900| 26.4| 19 31 900| 12.3| 64 31| 904 19.4| 65 31} 901| 16.0| 53
31| 849 9.7] 57 81] 854(15.1 73 31] 854| 14.0] 49 31| 850| 22.8| 19 31| 847| . 9.0| 66 31] 852 16.9| 62 31] 850 16.1] 35
31| 799 6.7 58 31| 8Sm4(12.5 71 31| 804; 11.0{ 47 31| 802 18.8| 20 31 798 6.1 68 31| 803| 14.2| 58 30; 801| 14.2| 31
31} 751 3.8 58| 31{ 753{10. 9| 55 31 757 8.3 41 31| 756 14.7| 21 31 7 3.4 66 31| 757 11.8| 53 30) 754| 11.3| 32
31 706 0.9 7 31| 714] 8.9 42| 31 712 5.7 39 31| 712 10.7| 23 31 705 1.2) 61 31| 713 8.8 51 29; 710 8.2 32
31| 623] —4.9 . : 0.3 38 30| 631 2.7 28 31| 622] —4.9] 56 31| 631 1.9 50 29! 628 1.4 34
31| 548/—11.0 6.2 33 30| 557} —4.3 31 30| 547]—11.0| 53 31| 5570 —4.7| 49 29; 554 —5.3] 33
31| 480{—17.3 2.4 27| 30 486/-11.2 31 30| 4301—17.4] 51 31 490|—10.8| 46 20| 487)—12.2| 36
31| 420(—24.3 —19.7 7 30| 429|—18.2f 30 30f 419|—24.7| 50 30| 429,—17.8| 44 28! 427/—19.8| 46
31| 365[—32.2 —27.6] 24 30| 375/—26.3| 29 30| 364)—32.1] 45 29| 375{—25.3| 43 23} 372|—-27.9; 46
31| 316{—40.0 —35.2] 25 30{ 325|—34.5 29 30| 315{—39.6( 48| 29| 320[-32.7] 42 28 323—-35.8|.._-
31| 272|—47.1 —42.7| ... 30{ 282|—42.7|.___ 30| 272(—46.6|..._ 28| 282(—40.9|___. 28 279|—45.6|____
30| 233]—53.2 —=50.1|.._. 30] 242)—50. 5| 28 233|—52.7.--. 28| 243|—48.5|.-_. 25| 239(-51.6|.-..
30| 200|—57.7 —~56.9|____ 30 . 27| 199(—56.7|--_- 28 208|—55.4|____ 25| 205(—58.3].---
29 170|—59.1 —62.5____ 30 26] 170(—58.7}-_-_ 28| 178(—60.8{____ 24 175 ~63.0|__..
29| 145/—57.8 ~03.9|____ 25 25 145[—89.5 151(—62.8} .. __ 241 149(—63.8|__..
28 124]—57.5 —64.5|____ 27 25 123]—59. 6 27 125|—63.5]..__ 2 127|—63. 4
271 106|—57. 4 —65.3].__ 24 221 105[—59.9 27! 109(—64.9)..__ 21| 108(—63.4
23| 90| —57.6 ~65.8]_.__ 23, 18] 80[—60.1 25| 93[—66.0{..__ 18| 92|—63.1
21 77| —567.3 —65.1)____ 19 15 76{—50.8 22| 78{—65.8)___. 13| 79|—62.0
10| 66]—56.7| —63.9____ 13| 11| 65(—58.2 15| 67|—64.1}..__ 11|  67|—60.9{..__
_______________________ JEVSRSE DRUOOUUIS SAORVUVIN DUV SR RPN NP PSPPI S 9 57|—62.1|..__ 8| 56)—59.8)_.__

See footnotes at end of table.
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TABLE 1.—Mean free-air barometic pressure (P.) in millibars, temperature (T.) in degrees Cenligrade, and relative humidilies (B. H.) in
percent, obtained by airplanes and radiosondes during May 1940—Continued

Stations and elevations in meters above sea level
§.8. Marie, Mich. |  Seattle, Wash.t i) | Spokame, Wash. | Washington, D,C.t | Alantic Stations | Atlantic Station ¢
Altitude (221 m.) (27 m.) (Glm.) (598 m.) (7m.) No. 1 (6 m.) No. 2 (6 m.)
(meters)
M. B. L.
Num- Num-| Num- Nuin- Num-| Num- Num-
beg of| R belx; of| R be{’ of R be; of R beln; of| R bett) of, R betr) of R
ob- .| ob- .| ob- .| ob- .1 ob- .| ob- .| ob- .
ser- P.| T. H.| ser- P.| T. H. | ser- | - T H.| ger- | T T. H. | ser- P.| T H.| ser- | T T. H. | ser- P T H.
va- va- va- va-~ va- va- va-
tions tions tions tlons tlons tions tions
Surface_____.__ 31 986 6.7 13.6| 73 13.0{ 64 311,012 13.7 79 291,020| 17.9; 81 27|1,020| 15.3| 79
- - 31 953 7.6 PO | P SN SIUUS F SN (R 31 954 13.7| 67 29| 961 13.7| 84 27 1| 11.6| 86
1, - 31] 896 6.1 10.9] 61 14.8( 61 31| 900] 11.8| 85 29| 906| 10.8] 84 27] 906 8.8 85
1, - 31| 843 3.4 7.5 b5 11.6| 49 31 8471 9.3 65 20| 854f 9.0j 76! 27| 852 7.1 74
2,000 - 31| 792 L0 4.3 60 7.7 51 31} 797) 6.5 61 29] 803 7.0 72 27| 802 5.5/ 63
2,500 - 31| 74| —1.6 1.3| 59 3.4 55 31 749 3.9| 61 28! 756 4.4 71 27 754 3.7 59
3,000 - 31| 699| —4.0 -1.3 53 -.3| 56 31 704 .9 56| 28 70 L7 71 27 709 1.3] 53
4,000 - 29| 615 —9.5 —7.21 49 —68.4{ 53 31} 621} —4.8| 47 28! 627 —.7) 64 77| 625{ —4.6| 49
5,000 . 29| 540|~—15. 6 3.2| 47 —13.0] 51 31| 546(—10.9| 42 28| b552| —6.4| b7 27] 550[—10.1| 45
6,000, - 28 472|—22.4 20.2| 57 —20.0| 50 31] 478|173 37 27 4841-12.7| 54 271 482(—16.3] 4
7,000. - 27| 410{—30.2 —27.4) 63 —27.5] 50 29( 418|—24.6] 34, 27| 423{—19.3| 53| 27} 422|-23.4] 46
8,000 - 25| 360,—37.8 —34.9| 7 —35.0| 50 23| 363|—32.4] 34 28| 369(-27.0 53 26/ 367/—31.0 44
9,000 - 25! 311|—44.8 —42.4( ___ —42,6 2] 24 320/—34.3] 52 26; 318]—38.6 45
10,000. - 25| 268/—51.2 —49.2(____ —49. 4. V8--_- 22| 277|—41.7)____ 26| 274{—45.8|.___
11,000 - 25; 2301—55.3 —54.8(____ —55. 4 —53.8f..__ 22 26| 235(--53.0(.-__
12,000 - 25! 197|—-56.1 —58.8(____ —58. 6 A N 21 25| 192|—59.5|.__.
13,000 - 25 169,—55.3 —59.4]___ —b58.8 ~-50.8(___ 19, 25! 162|—63.0[.___
,000. - 24| 145{—-54.3 ~59.2(.___ —57.3 L4 17| 24| 129|—62.4|___.
15,000 23; 124]—54.4 —57.7(..__ —56.3 ~60.0[--__ 17| 231 107|—60.8|..__
16,000 - 18| 107{—55.0 —56.1[..__ =55.9)_ ||t caa- 15 23|  89(—-59.7|___.
17,000__ - 13| 91{—55.1 —~56.7(._._ =55, 8| oo feeees R 11 19 73|—59.01__..
18,000 - 9 79j—54.8 —54.0[..__ St 2 | (ORI, AP P, ——- 7 17]  60(—57.9;____
19, - 5 67/~5 1 ___| o |. PO =54.9) |l R 5 11 48 —56.3(__..
20,000 - || JRNRISN RSSO NN RSNSOI MO DRSRUINN FUUUSRION (RN JIAN MRS SN D S S N R 7| 38|—55.4] ..
NoTE.—All observations taken at 1 a. m., 75th meridian time, except those at Wash- 17, 8. Navy.
ington, D. C., Lakehurst, N. J., Norfolk, Va., and Pensacola, Fla., where they are taken 1 Airplane observations,

before 5 a. m., 75th meridian time. At Pearl Harbor, T. H., observations are taken after 1 Lat. 35°00° N. to 40°00’ N, Long. 55°00' W. to 60°00’ W,
sunrise, 4 Lat. 40°00’ N. to 45°00’ N. Long. 40°00’ W. to 46°00’ W,
None of the means included in this table are based on less than 15 surface or 5 standard

level observations.

Number of observations refers to pressure only as temperature and humidity data are
missing for some observations at certain levels; also, the humidity data are not used in
daily observations when the temperature is below —40.0° C.

TABLE 2.—Free-air resuliant winds based on pilot-balloon observations made near 5§ p. m. (?5th meridian lime) during May 1940
[Directions given in degrees from North (N=360°, E=00°, §=180°, W =270°)—Velocities in meters per second]

Abilene, A}Ef'r Atlanta, Billings, | Bismarck, Boise, Browns- Bafifalo, Burling- | Charleston,| Chicago, | Cincinnati,{ Denver,
Tex. N. Mex a. Mont. N. Dak. Idaho ville, Tex. N.Y. ton, Vt. 8.C. 1. io *0lo.
(537 m.) (1'630 m) (299 m.) (1,095 m.) (512 m.) (870 m.) (7m.) (220 m.) (132 m.) (18 m.) (192 m.) (157 m.) (1,627 m.)
Altitude
(meters) | & ] 8 ] | a a g ] 8 a3 4 &
m.s.l {32 4 2| g 2| g 2| g 2 g 2| g 2| g S g 2l g 3l e 2l g 2| g 2 g
=4 p=]
ElSlz|E|S| BB\ ES|a|Es|aelslelels|e|Els|elE|siiBlE|alE|E|alE|8|2lE2|2
ggoshookoo“oahu8I-Joo'-‘oogosgosko'Eho'Sﬁ-u'shs'S
woo&;ggs}og$w2$2~$wo$eomgo,,,r»oagcnogco&;m.:%:»o
alE g (2|l |2l |f|BlT|e|lB|dli|8|slelE|T |2 E|lg|le|lB|cg(jela|z|l8ia|lcid|le|lg |8 1l&8|3
OR[> |O|A[F ORI |c|AB|OIAR | (OIR|F(O|lA|>[ClA{|C|lA|F|OIA|F|DIAR|IF|O|A|F|O|A|F
o -] o o o o o [:3 o -] o
Surface..... 31| 138} 2.0 3.2 3.9| 30| 129] 5.4; 20| 215} 2.7] 31] 144| 0.5| 31| 189] 3.6} 28( 322( 0.9} 20 . 9
_________ RN (RN 3.7 __..] 30| 134 5.9/ 20| 234 3.4| 29| 190| 1.3| 31| 214 4.2; 28| 323( 1.5| 29 .2
1,000. 31| 158( 2.9|. 6.0 3.8| 26( 143] 4.0/ 20| 243} 5.0| 29| 194| 3.0| 31| 244] 4.3} 27| 296 2.9| 25 . 1
1,500_ 31| 189] 2.4 . 6.3 2.7] 21} 171] 2.5| 22| 239| 4.4| 27| 223| 4.9| 30| 260} 5.5} 24| 273| 3.4| 25 .9
2,000. 20| 224 2.3 2.3 7.0 1.3| 16{ 221! 1.1| 18| 269 5. 7| 20| 238| 5.9| 24| 273 6.1 21| 288} 4.9| 24 . B,
2,500_ 28| 253| 3.6 2.1 7.4 1.1] 16} 259] 1.4/ 18] 280| 6.9( 17| 274| 5.7 274| 6.3| 15| 285| 6.6] 21 .3
3,000. 28| 2841 5.0 2.7 8.0 2.4| 16| 287| 3.2 - L4y 22( 269] 7.2 __{..__[-...| 20 .9
4,000_ 25| 289) 7.8 4.3 7.5 4.5| 15| 294 7.0|. 20| 278| 8. 1. |----]--n| 14 .2
5,000 22| 295! 9.1| 26| 287| 6. 3| 17| 302|10. 0| 4.6] 13| 209(10.2 14) 286] 6.9 __ |- |-—__|..- -
6,000 17| 302|10. 4| 23] 291| 4.6| 15| 299(10.8 (2% PO P RN RO PRI FPS PPN IV R -
8,000_ 15| 207|10. 6| 21| 273| 8.9| 13| 287| 9.9 U S -
10,000 ee{ooon]----| 16| 285| 9.7| 11| 279(12. 5 R .
12,000 - 15/ 279113, 0| _|--__{--_- [P I JRNNY NN
14,000 RPN NN JRUONY B 1] 74’2 T X8 - RPN PN DUSPURY RNy RS Aoy FOU NP RSN JEUUPRY FPRPHORY PPV JAV VRO EOUOUvnt PR SAVRUORY RPN PRPRORY NSOy Ry U EOUIoR DRSO ARSI MDY ORI OIS JUVRSN IO O NN
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May 1940
TABLE 2.—Free-air resultant winds based on pilot-balloon observations made near 6 p. m. (75th meridian time) during May 1940—Continued
E] Paso - Grand June-| Greensboro Havre Jackson- | Las Vegas, [Little Rock,| Medford, farmi Minneapo-| Mobile, Nashville,
Tex. (lills'l,ohlgv). tion, Colo. .C. '| Mont. | ville, Fla. ev. Ark. | Oreg. 1:11(;8;“)' lis, Minn. Al Tenn.
(1,196 m.) ’ . (1,413 m.) (271 m.) (766 m.) (14 m.) (570 m.) (79 m.) (410 m.) - (261 m.) (10 m.) (194 m.)
Altitude | & v w @ = o 0 o 7 v w o w
(meters) | & g g g g g g : : g g g g
m.s.l. |ES| g S|l Slg =R~ =l a Slg ol -] =R~ Slal . [€la Bla =g =g
Blo|lo |8l oo |/lo|l8 |8l |3kl |S|llo | S|l |8/ olT|lg|lo(0lxlo|loilelT|u|l B[ || (T
2Bl |28 |S|12|E|S|8|2 SI2|E|S|2|E1S(8l2|S12|2|S(|2|5 |2 2|2)|<S|218|3|2|8|S|8 &2
. 5 X -~ ) B3 = f ol B S | - =] B~ T =3 =] C] B~ ICHPR-RE =z B~ <
S|a|F oA |8 |B|A|F|olR(S|S|a|S8la|E|S|a(S|6|a |BI5|Aa|s|s|a|¥|s|als|8|a|s(8|a]2
o o o o o -] o o o
2.5| 31| 254) 1.0 30| 135( 2.4 31} 189| 3.3/ 30 239 1.2) 31| 315| 1. 6| 30| 108] 2.6 2.0 285| 2.3
3.5)._ _f-ou|----| 30{ 180) 2.1)___|.___{..__| 30} 235| 1.7 31| 308 L. 8| 30 130| 1.7 2.5 287| 3.3
4.9 31| 267/ 1.6| 29| 243| 3.4/ 31/ 109| 3.7/ 20| 243/ 2.6 31| 304, 2.0| 29| 250/ 0.5 2.3 275| 3.7
5.11 311 258 2,9/ 28 264| 4.7| 31| 188} 3.1] 20| 265| 4.8 31| 261( 0.9} 28| 296) 2.8 2.9 275) 5.2
5.1| 31| 254 2.7 25| 278| 5.2| 31} 197| 3.1| 26| 281| 7. 4| 31 190| 2.0| 26) 278 4.0 3.7 276| 6.5
7.3| 29| 255 3.6( 23| 278/ 6. 4| 31| 200| 4.8/ 25 283! 7.8| 31| 187( 3.9 25| 277, 4.2/ : 4.7, 285 7.0
S.0f 26/ 265| b.1j 26/ 282| 6.9 30/ 215) 4.9( 25| 291| 8.8 20| 190| 4. 7| 24! 281) 5.2 6.1 285| 8. 4
9.9 16] 270; 5.7| 26| 275 7.1| 29| 224 5.2 22| 209(10. 1| 28| 214| 6.1] 23| 279 6.3 4.9 2881 9.3
20 7.1 7.9( 29/ 240) 6.1| 15| 299(11.7] 25| 233| 5.9| 21f 282| 7.1 5.9 282/ 9.5
6.7 11.2| 28] 246 6.2( 11| 298/12.0| 22| 241| 8, 6{ 20| 276 9.4 8.4/ JRON PR
. 11.3| 24 259{ 6.3|.. .| 17} 248)13. 5| 16| 285|11.9(__ -
- 14.7| 18] 294 5.4/ .. -t 11] 273(15.0/ 11| 284(19.5
15.5( 15| 264{10.8]._ 10| 278|18.5{___ | __.|---- -
20.8[ 12] 263|111 2. . |- ccc|cmaafeefmm e om oo e me e e e e e[ e e
New York,; Oakland, | Oklahoma, | Omaha, Phoenix, {Rapid City,| St. Louis, | San Anto- | San Diego, S’;&gﬂsete' Seattle, Spoksne, | Washing-
.Y, Calif, City, Okla. Nebr. Ariz. 8. Dak. To. nig, Tex. _Calif, Mich. Wash Wash. ton,D.C
(15 m.) (8 m.) (402 m.) (306 m,) (344 m.) (982 m.) (181 m.) (183 m.) (15m.) 230 m.) (14 m.) (603 m.) (10 m.)
Altitude
(meters) | & 8 a 4 a a & ] ] a ] a 4
m.s.]..gn :95:: 'g:: 'En 'g:l '2:1 'gs: 'S:l é:l 2%:1 '8:1 ;95;: L-%n
Z1E1Si2| 21818\ E12181B 2 8B 8\8|E 1818 B(2181E12|81E(818(818(8 E158l818(8 (82
alE|zs|2|lE|gsl2|lE|z|l2|lE|Te|d|E|s|2lE|ls|l|la|lq|l2lElzs|flE|g|ld2la|lglalald|dlE|T|2|a8|<
S|a|slo|a|s|o|la|{>|o|a |8 Bla|s|o|la|s|B|als|cla|s|8|lA|s|S|als|8|la|s|d|als|8la s
o -3 o -3 o o o o o o -] -] o
Surface ... 27| 64f 1.3 291 265| 5.2| 30 69| 0.8 31| 340i 2.0| 31| 211| 1.4 31] 354 3.8| 28] 201(2 .0| 31| 134 2.4 30| 283| 4.1| 27| 300| 2.0| 80| 209/ 3.2( 31| 227| 2.6} 30| 187| 0.9
- 27| 149] 1.0| 28| 267( 3.4] 30! 152 1.5| 31] 334| 3.4{ 31| 200{ 1.6{.__|..__|_-._.| 28] 265| 4.9| 31} 145| 3.2| 30| 294| 3.0| 27| 316| 3.0] 30| 310| 1.7|___|._._{--..| 30| 242} 1.5
1,000_. 21| 260| 3. 4| 28| 280( 2.1| 30| 187| 1.8| 30 343| 3. 6| 31| 200| 2.2t 31| 354] 3.7| 26| 288| 5.0 31| 146| 3.56( 26| 297| 2.7| 26| 201| 1.4| 30| 222 1.8| 31| 225| 2.5| 26| 261{ 3.3
1,500_ . 21} 275) 5.0f 27| 258 1.6( 29| 226| 1.9| 30{ 333| 3.5( 31| 207f 2.5| 31| 345] 4.2| 25| 281| 6.2 30| 156] 3.1| 25| 264| 1.8} 26| 231} 0. 4| 28] 201| 8.1 31| 221 3.3| 21| 266| 4.9
2,000. _ 18| 269 7. 3| 26| 245 2.1} 27) 268| 3.3[ 20| 308} 4.0 31| 204| 3.0} 31| 326 4.5 23| 284 6.6| 20| 183| 2. 4| 24| 239 3.5| 22{ 318| 2.6| 26| 192| 4.6 30| 225| 4.2| 19| 269/ 6.5
2,500 _ 17| 279} 9. 2| 26| 216| 2.3 26 286{ 5.5 28| 303| 5.7| 31| 206| 3.0) 31| 311| 4.5| 18| 309( &.7| 27| 241) 2.0| 24| 235| 3.8| 20| 300| 1.6} 24| 188| 6.2| 20] 231| 4.6| 17| 274| 8.2
3,000 . Cofeao|----] 28] 219 8.8 21{ 287| 9. 5| 26| 303| 7.9| 31| 221| 3.3{ 20| 292( 5.9| 17| 307} ©0.7| 24| 270| 2.9] 24| 226] 5.1| 17| 313} 4.0| 23} 108; 5.8| 24| 246| 5.1| 15| 283} 0.9
4,000 . cf--oooo-| 24| 219] 5.3| 20 298(10.2| 20| 311| 9.9} 28] 217| 3.0} 25( 302| 9.4|___|..__|____| 21] 301| 6.4] 21 232| 6.6| 13| 305] 6.1| 201 218( 7.5| 19| 246| 9.3| 15| 286{ 9.6
5,000_ _ ool |--op 21) 2291 5.6] 18| 304(12.2| 18 13.2| 20| 246| 4.9 21| 304|11. 4| __|.___|-___| 20| 300| 8 3| 20{ 238| 6.8|__.[..-_|.._.-| 18| 226| 8.4] 14{ 259| 9. 5| 13| 280(10. 6
6,000_. Sfeoofeool) 16) 274 4.4) 14) 318115, 51 13 311]17.0} 15) 255) 5.4] 16] 30412.7 ___{____}____| 19} 302{10.2| 18} 253 &, 2\___ - 13) 233) 8.7] 13} 260(10.0{. |- o-|--oe
8,000 ... cefmem e e e e ) oo- | 10 313124.0( 11] 274| 6.9] 11] 307|17.7).__|____|---_| 13{ 292|13.2| 11| 265| 9.2]___ RS RN (RIS PR
10,000_____. JEUUUR N (VU SR RIS NN RN MUY RO PUVU B RUPUNNY NV RSN NUSR (RPUVEN PRI PR RN SR NN N B ¥t 010 00 DR SRR DAV (RSO SRUUOIN PR (RPN S BRSO SO

TaBLE 3.— Mazimum free-air wind velocities (in. p. 8.), for different sections of the United States

[Based on pilot balloon observations during May 1940]

Surface to 2,500 meters (m. s. 1.) Between 2,500 and 5,000 meters (m. s. 1) Above 5,000 moters (m. 8.1.)
. 5 o
5 : £ . £ :
[ < <
Sectlon ] - = - 2 —~
; Direction | H Station 5 Direction | & Station E Direction | & Btation
=] )] =} ] =] D
g El £ El E S
=} = [ I~ 33 ] =} = D
@ = = of = = a3 = =
~ 4 | b3 Z |A = < |Aa
Northeast ! *________ 41.0 | WNW____| 2,440 | 7| New York________._ 19 | Columbus 4.0 eeeom-—.-| 6,760 | 9 | Boston.
East-Central 3. 32.0 | SW_______ 1,290 | 15 | Knoxville. 2 | Richmond. . 35.0 | NNW_____ 7,160 | 5 ; Greensboro.
Southeast 3. . __ . NW_______ 1,800 | 4 | Tampa__..__ . 3| Mobile__._ ... 50.4 W__ ... 12,500 | 21 | Miami.
WNW____{2120 | 6 | Sault Ste. Marie_..__ 2 | Minneapolis- .. 59.6 | NNW____. 7,300 | 1 | Huron.
SW._____. 1,100 | 13 | Des Moines..___.._. 7 | Omaha__ 57.5 | NNw_____|{8 %49 } 2 | Omaha.
South-Central NNW_____ 2,470 | 1 | Oklahoma City.._.___ 1 | Dallas_._ 47.8 | WNW ____! 7,200 | 11 | Brownsville.
Northwest T____ 1,972 | 6 | Pocatello._____ - 4 | Pocatello 56.0 | WNW____{10,940 | 12 | Medford.
West-Central ® ] 1,710 | 4 | Salt Lake City_.____ 2 | Winnemuces__._.._. 62,0 | WSW_____ , 620 | 3 | Winnemucca.
Southwest *_________ WNW.___[228 |17 | Roswell.._._..._.._ 13 ElPaso. ... 48.0 | WSW_____ 16,915 | 28 { Albuquerque.

! Maine, Vermont, New Hampshire, Massachusetts, Rhode Island, Connecticut, New York, New Jersey, Pennsylvania, and northern Ohio.
1 Delaware, Maryland, Virgiria, West Virginia, soutbern Ohio, Kentucky, eastern Tennessee, and North Carolina.

¥ Bouth Carolina, Georgia, Florida, and Alaba.

ma

1 Michigan, Wisconsin, Minnesota, North Dakot'a, and South Dakota.

# Indiana, Illinois, Iowa, Nebraska, Kansas, and

Missouri.

¢ Mississippi, Arkansas, Louisiana, Oklahoma, Texas (except El Paso), and western Tennessee.
7 Montana, Idaho, Washington, and Oregon.

¢ Wyoming, Colorado, Utah, northern Nevada, and northern California.

¢ Southern California, southern Nevada, Arizona, New Mexico, and extreme west Texas.

* Data for Buffalo, Elmira, and Atlanta not included in this table.

244521 —40—2
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TaBLE 4.— Tropopause summary, May 1940—Continued

May 1940

Stations

------------- Albuquerque, Atlanta, Ga. Billings, Mont. | Bismarck, N. Dak. |  Boise, Idahio Buffalo, N. Y. | Charleston, . C.
Mean { Mean Mean { Mean Mean | Mean Mean | Mean Mean | Mean Mean | Mean Mean {Mean
Potential tempera- | Num-| alti- | tem- | Num-| slti- | tem- | Num-| alti- | temn- | Num-| alti- | tem- [ Num-| alti- | tem- | Num-| alti- | tem- | Num-| alti- | tem-
tures © A. ber of | atude | pera- | ber of | tude | pera- | ber of | tude | pera- | ber of | tude | pera- | ber of | tude | pera- | ber of | tude | pera- | ber of | tude |pera-
cases | (km.) | ture | cases | (km.) | ture | cases | (km.)| ture | cases | (km.)| ture | cases | (km.)| ture [ cases | (km.)| ture | cases | (km.} | ture
m. s. L] °C. m,s. L} °C. m.s. L[| °C. m.s. L[| °C. m.s. L] °C. m.s. L.} °C m.s. 1| °C.
______________ 2 6.8 1 350 1 7.0 370 || 2 8.4 49.0 | .| coooo]|oeaca-
8.8 | 46.4 1 9.1} &0.0 9 8.8 | 46.9 2 8.4 | 41.0 7 89| 48.1 1 9.1 | 48.0
10.2 | 50.1 15 10.6 | 56.1 20 10.5 | &5.0 24 9.9 | 49.6 23 10.0 | 51.1 11 9.8 46.5
11.3 55.6 21 11.8 60. 1 22 11.6 60.0 29 11.8 60.2 29 11.6 59.8 17 1.4 56.0
12.7 61.8 15 12.7 63.4 5 12,1 59. 4 16 12.7 A3.8 11 12. 4 61.2 21 12.7 62.0
13.4 | 63.4 3 13.4 | 85.3 1 13.5 | 66.0 6| 13.6 | 64.8 3 13.0 | 60.7 10 13.5 | 64.4
13.4 Fi1* 2 O R PSR . 1 13.7 60.0 1 14.1 (4% 1 N (U R . 2 14.2 1 64.0
___________________________________ 1 13.7 | 55.0 1 14.3 1 60.0 2| 13.4| 53.5 2 14.6 | 63.0
15.6 | 67.0 | . _ | _....| ... 2| 140} 85.0 . .. || ..o 2 1401 57.5 2] 1563 655
15.5 | 610 2 15.1 88.8 (oo fooe i [eaos 1 15.3 | 61.0 2| 16.2| 58.5 4| 156 | 6L
16.3 | 65.2 2 15.8 | 59.0 2| 15.6| 58.5 4 15.8 | 58.8 2] 156 ) 60.0 3 16.5 | 63.7
Weighted means._._ 12.6 59.0 {....__. 11.8 58.9 |_....._ 11,2 56.0 |____.__ 11.8 YA A P— 1.3 56.1 [ 12.5 58.4
Mean potential
temperature ° A
(weighted) . ..___. 349.5 349.4 337.5 333.9 340.2 336.7 347.9
Number days with
observations. _..__ 28 28 27 25 30 29 28
Stations ____._ Denver, Colo. El Paso, Tex. Ely, Nev. Fairbanks, Alaska Joliet, IIl. Juneau, Alaska Lakehurst, N. J.
Mean | Mean Mean | Mean Mean | Mean Mean | Mean Mean | Mean Mean | Mean Mean |Mean
Potential tempera- | Num-| alti- | tem- | Num-| alti- | tem- | Num-| alti- | tem- | Num-| alti- | tem- | Num-| alti- | tem- | Num-| alti- | tem- [ Num-| alti- | tem-
ber of | tude | pera- | ber of | tude | pera- | ber of | tude | pera- | ber of | tude | pera- | ber of { tude | pera- | ber of | tude | pera- | ber of | tude | pera-
°A. cases | (kme.) | ture | cases | (km.) | ture | cases | (km.) | ture | cases | (km.)| ture | cases | (km.)| ture | cases | (km.) | ture | cases | (km.}| ture
m.s. 1| °C. m.s. 1.} °C. m.s. L] °C. u s L] °C. m.s. L} °C. m.s. lj °C. m,s. 1| °C.

‘Weighted means..__

Mecan potential tem-

perature °A
(weighted) . _...__.
Number of days

with observations._

8.0 8.9

10.5 9.9

11.8 11.4

13.1 12.0

13.8 13.6

,,,,,,, 13.1

4.1 14.6

15.2 13.9

15.2 15.0

16.5 15.7

....... 1226 60.4 | _____ | 131} 60.7 |...-...| 12.2 1.1
345.8 351.8 341.3 315.7 336.6 317.0 335.3

25 23 24 27 25 22 27

Stations_________.__. Medford, Oreg. Miami, Fla. Minneapolis, Minn. Nashville, Tenn. Qakland, Calif. Oklahoma City, Okla. Omagha, Nebr.
Potentisl tempera- Mean | Mean Mean | Mean Mean | Mean Mean | Mean Mean | Mean Mean | Mean Mean |Mean
tures D Num-| alti- | tem- | Num-| alti- | tem- | Num-| alti- | tem- | Num-| alti- | tem- | Num-| alti- | tem- | Num-| alti- | tem- | Num-| alti- | tem-
oA ber of | tude | pera- | ber of | tude | pera- | ber of | tude | pera- | ber of | tude | pera- ber of | tude | pera- | ber of | tude | pera- | ber of | tude | pera-
ke cases | (km.) | ture | cases | (km.)| ture | cases | (km.)| ture | cases | (km.) | ture | cases | (km.) | ture | cases | (km.) | ture | cases | (km.)| ture
m,s. 1| °C. m, 8. 1| °C. m.s.l.j °C m, s.1.| °C. m s.L| °C. m. s.l.| °C. m. s °C.
a7 |62
10.2 5.7
117 59.0
12. 4 61.5
13.7 | 66.5
13.0| 54.5
151|620
15.1 58.3
15.6 | 58.0
Weighted means..__ 1.9 | 59.3 |aeooot 13.5 | 60.2 [._..__ 1.1 | 56.0 |___.._ 1.9 | 57.0 |- 12,5 1 60.7 |eaooo 12,7 | 6L6 (.__ 1.8 | 57.1
Mean potentoigl
temperature .
(weighted) . _______ 338.5 358.6 336.8 342.4 345.8 346.3 340.1
Number days with
ohservations. _.._. 30 29 20 30 31 27 30
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May 1940
Tasre 4.—Tropopause summary, May 1940—Continued
Stations __.._._.._. Phoenix, Ariz. 8t. Louis, Mo. San Antonio, Tex. | San Diego, Calif. Saultl\%g].l Marie, Seattle, Wash. Spokane, Wash,
. Mean | Mean Mean | Mean Mean | Mean Mean | Mean Mean | Mean Mean | Mean Mean |Mean
Potential tempera- | Num-| alti- | tem- | Num-| alti- | tem- { Num-| alti- | tem- | Num-| alti- | tem- | Num-| alti- | tem- | Num-| alti- | tem- | Num-| alti- | tem-
tures © A, ber of | tude | pera- | ber of | tude | pera- | ber of | tude | pera- { ber of | tude [ pera- | ber of [ tude | pera- | ber of | tude | pera- | ber of | tude |pera-
cases | (km.) | ture | cases | (km.) | ture | cases | (km.) | ture | cases | (km.) | ture | cases | (km.)| ture | cases | (km.) | ture | cases | (km.) | ture
m.s. 1| °C. m.s. 1] °C. m.s. 1| °C. m.s. 1y °C. m.s. 1| °C. m.s. L] °C. m.s. 1] °C.
_____________ 1
- 5
....... - 11 8.1 38.1 1 9.8 42,0 { o fe____ 6
8 9.9 457 19 9.7 | 47.7 4 1.0 53.0 3 11,2 | 56.3 22
20| 11.3 53.0 23 11.4 ) 56.9 11 10.9 | 49.0 16 11.5 | 56.4 17
25 12.8 ] 62.3 16| 12.7 | 62.8 26| 124} 580 13 12.8 | 62.9 4
9 13.7 63.8 1 13.1 61.0 19 13.7 64.1 5 13.8 65.6 1. ___.
1 14.7 68.0 1 13.3 56.0 4 14.2 65,2 1 14.4 67.0 1
3 14.5 62.3 2 13.9 55.5 1 14.8 67.0 |||
1 15.9 70.0 1 14.6 60.0 2 15.8 64.5 1 e 1
3 16.3 | 67.0 4 15.0 | 56.2 7] 16.3 | 66.9 1 15.3 | 60.0 |._.._..
1 16.6 | 63.0 4 16.9 | 60.0 5 16.8 | 68.6 3 16.6 | 66.7 1
....... 126 | 88.8 ... 1L4] 835 |_......y 18.2) 59.8 | ._.._.| 127} 60.6 |______.
Mean potential
temperature °A
(weighted) . ..__._. 346.5 340.3 354. 4 343.4 328.4 328.4 334.8
Number days with
observation_ . __.._ 29 29 28 24 25 16 28
Statioms_ ... . _____ Atlantic Sta. 1 (Jat. 36, | Atlantic Sta. 2 (lat. 42,
long. 53) long. 38)
Potential temperatures, °A. Num- ai\tdigg?le tg;;?;- Num- aa%ﬁge ti\g}ea&-
ber of Ty | ature | PEEOL Cmly atl?re
cases |m s 1| © cases | m s 1| °C.
TR 480
8.6 44,7
10.2 51.2
1.7 58.7
12.9 63.4
13.9 67.0
14.3 67.0
T 60. 5
15.7 62.5
12.0 59.0
Mean potential temperature °A.
(weighted) .. ____________________ 343.5 340.9
Number days with observations._.._ 20 27

RIVERS AND FLOODS

[River and Flood Division, MERRILL BERNARD in Charge]

By BENNETT SWENSON

Except for floods in the Ohio Valley that continued
from April, only a few minor to moderate floods occurred
during May 1940. The month was generally deficient in
precipitation, except in the northeast, the Great Lakes
region, Kansas, and New Mexico.

Atlantic Slope Drainage.—The following report on a
flood in the Merrimack River Basin is submitted by the
Concord, N. H., office:

A moderate rise in stages on the Pemigewasset and Merrimack
Rivers occurred on May 3 to 6. Flood stages were reached in the
headwater reach of the Pemigewasset near. Lincoln, and thence
down-stream to Manchester.

The Pemigewasset was the only tributary which econtributed to
the high flow. The Contoocook rose less than one foot. Crest
stages at Plymouth, Franklin, Concord, and Manchester were the
highest reached since the September 1938 flood.

Stages had been moderately high since the rise in mid-April.
Snow in the Pemigewasset valley began to melt rapidly on April 29,
due to unseasonably high temperatures. The resulting run-off
gradually filled the channels to within a few feet of flood stage.
Rain, attended by high temperatures began on the early morning
of May 2, and continued intermittently until the early morning of
May 5. The accelerated rate of snow melt, combined with the
rainfall of this period resulted in a minor flood.

Moderate flooding occurred in the Connecticut River
from May 2 to 10 as the result of the following conditions:

Several days of temperatures in the seventies during the
last week of April caused a rapid melting of the snow which
remained in the upper reaches of the basin. The resulting
run-off increased the flow at South Newbury, Vit., from
approximately 10,000 cubic feet per second on April 25
to 46,000 on May 5. To this run-off was added that from
rains during the period May 25, the combined flow produc-
ing stages above the flood level quite generally.

FEast Gulf of Mexico Drainage.—Moderate to heavy rain-
fall over Mississippi and Alabama between April 29 and
May 1, produced moderate flooding in the Tombigbee,
Pearl, and Pascagoula Basins during the first part of May.
In the Tombighee River the flooding was confined mainly
to the lower portion; no damage of consequence was
reported.

An interesting feature of the flood in the Pascagoula
River was the distribution of rainfall on April 30 and the
resulting rapid rises in the Chickasawhay River by May 1.
The 7-inch rainfall area seems to have covered narrow por-



